Immunocytochemical studies of neurofilament antigens in the neurofibrillary pathology induced by aluminum.
Intrathecal administration of aluminum salts induces accumulation of neurofilaments in axons and perikarya of motor neurons and is associated with impaired axonal transport of neurofilament proteins. Because phosphorylation of the 200-kilodalton (kd) neurofilament protein, thought to be a major component of the sidearms, seems to be important in interactions of neurofilaments with other cytoskeletal elements, we have postulated that aluminum may produce neurofibrillary pathology by altering patterns of neurofilament phosphorylation. To test this hypothesis, antibodies against phosphorylated and non-phosphorylated neurofilament epitopes were used for immunocytochemical analysis of spinal cord sections from aluminum-injected rabbits. In control animals, phosphorylated 200-kd neurofilament proteins were not demonstrable in perikarya of motor neurons. In experimental rabbits, perikarya and proximal axons of affected motor neurons showed striking accumulations of immunoreactivity of one phosphorylated epitope. The presence of phosphorylated 200-kd neurofilament proteins in these regions may have important consequences for the organization of the cytoskeleton and for the transport of neurofilaments. A similar, but not identical, pattern of accumulation of phosphorylated neurofilament immunoreactivity has recently been observed in neurofibrillary tangles in Alzheimer's disease.